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PROBLEM

To lnveniigate from actual combat data the validity of the statemient that
a unit may Ve considered o longer combat effective when it ha~ suffered N
percent rarnaaitien,

FACTS

O the, several variables which may affect the combat effectiveness of a
military unit, only daily variations in numerical streagth can be quautified.
Cagualty and replacement data from the morning reports of 44 infantry battal-
ions taking part in seven eugagements in World wWar II in the ETC were
compiled and analyzed, Elaven other variables were also noterd, and their
contributions in the engagements studied.

DISCUSSION

‘The ctatement, frequently n ade, that .. uni; loses its combat effectiveness
when & luses a certain percentags (usually given as 20-30 percent) of itg men
was felt to be an oversimypiiilcati~n which required careful definition, if indeert
it had basis in fact, Loss of combat effectiveriess is defined us the inability cf
aunit to fulfill its mission, The onse’ of this inability i= termed A *breakpoint,”
Three categories of breakpoint are premised on the basis of the type of mis-
sion assigned the unit and the degree of its inability *o perform that mission,
Occurrences of these categories of breakpoint were compiled from the experi-
ence of the battalions studied,

Categorice of Breakpoint

1. Attack + rapid reorganization » attack
1I. Attack > defonse
11k, Defense 5 withdrawa! by order to a quieter sector®

¢ The sample »epresenting defense to collapse had to be dixcarded and 11l was substituteu in the belief
that casualty lavels asacciated with such breukpointa represent luwer liniin of the runge of losscs wmocinted
with defenss -+ collapse.
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Daily losses aud daily net losses (casualties minus replacemenis) fn ~n-
listed men and in officers were compu.ad in terms of percents on the basis of
the men and officers present each morning, the data being taken from the cor-
rectad morning reports of the component elements of each infaniry bzttalicn
studied, These data were analyzed f.: relativn to ¢z category of breakpoint
and the following manipulations of the data were tried in order to discover
which might be most significant:

Casualties and net casualties, in percent, ca the day of breakpoint;

Cumulative casuaities and cumulative net casualties, in - “cenl, for the
day of breakpoint plag the two days preceding;

Cumulative casualties and cumulative net casualties, in percent, trom the
start of the engagement te the breakpoint,

This appro: ch was expected to provide evidence as to which combination
of losses and of net losses were most significuntly associated with a given
category nf breakpoint, ‘The approach was deficient in that the cumulative
casualties, in percent, were calculated without regard to the variable, time
from start of engagement to breakpoint. It was feit that, in addition to numeri-
cal losses, certain psycliological factors were also operative, closely related
to losses and also to (eagth of time in combat, {actors termed “allrition.,” U
was evident, too, that cumulative net losses, which take into account the arrival
of replacements, are al3o a function of time.

Cumulative cagualties and cumulative net casualties, in percent, were,
therefors, computed for breakpoints in ¢ach category, occurring in 2 to 4 days
from start of engagement, 6 to 11 days, and 13 to 22 days, time divisions into
which the data conveniently fell.

Extrapolation {rom conventional warfare to atomic warfare was attempted
to determine what loss perceutages received in a brief span of time might de-
stroy an infantry battation’s cifectiveness, The data permitted no more than
tentative suggestions,

Eleven other variabies which may have had some influence on the ability
or inability of unita to fulfill their rissions were discussed in relation to the
engagementn studied:

Condition of troops at beginning of engagemont
Unusual environmental stresses

The imperative of the assigned mission
Moraule

Leaderahip

Tactical plan

Reconnaissguce

Enemy opposition

Fire support and 1:inforcement

Logistical support
Communications

2 ORG-T-3#3
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CONCLUSIONS

1. The statrment that a unit can be considered no longer combat effective
when it has suffered 2 <yecilic casua'ty perrentage is a o2coa oversimplitica-
tion not supported by conmbal data.

2. Casuilties can be taken as a significant measure of loss of combat
effectiveness only if the proper defining and limiting factors arc apecified:

a. The type and sjze of unit must b2 stated.

b. Renges of loss j.ercentages rather than averages should be used
bhecause of the wide variationn in data.

c. The natuie of th: unit’s mission must be spacified. Widsly differ-
ing ranges of loss pescentages are associated with a breakpoint from attack to
defense and a breakp. int from defense to withdrawal or collapse,

d. The time basis on which loss percentages arc figured must be
specified—cumulative, on day of breakpoint, or whatever,

3. The most in¢ wningful approach to the analysis of an infantry battalion’s
loss of comiat eflectiveness in conventionai warfare proved to be in terms of
duration of time fromn. the stzrt of engagement to breakpoint, considering not
only loss percentage : but also replacements and the increasing magnitude of
attritionfactors. Noirief categorical statements »f these findings can be made.*

4. As s measur: ol effectiveness of atomic attack on an infaniry battal-
fon, extrapolation from casualty data in ccnventional warfare suggests losses
of 4 to 33 percent in enlisted men, provided the unit istresh and at full strength
and the resultant temporary demoratication can be ocwiftly exploited by conven-
tional means. Ccimplete dumoralization of such a unit, by atomic attack alone,
may be achieved by the infliction of lossss in the range «f 40 to 70 perceat,

8. Proportionately higher lovzeg in uflicers than in cnlisted men are not
characteristic of breakpoints in infantry battalinns,

6. The very wide individunt4iiicrences in theability of infantry buttalions
to carry ot a given mission cannol be accounted for in sermns of casualtics
alone, nc matter how the data are presented. Of the other intaracting variziies
it is believed that faiiur s and breakdowns in leadership, fire support and rein-
fr.rcement, and commvaications are the most frequent and powerful infiuences.

* See more detailed Canclusions at ead of this memorandum,

o
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SELECTION OF DEFINITIONS AND DATA

PURPOSE OF 8TUDY

The statement ig frequently made that a unit can be considered 22 no
longer combat effective when it has suffered N percent casudltiea. K has
been variously defined, but estimates of Army officers usually fall in the range
of 20 to 30 percent, and 30 percent has been given wide credeice. A magic
number guch as this has obvious attractions. it can serve as a basis for de-
cision by cormmanders in the field; it can be used a8 a measure of the radiusg of
effectiveness of an atomic weapon on a troop target; it can serve as a criterion
of win-or-lose in war-gaming.

Although the statement seems to have been based solely on the intuitive
judgment of experiencen officers, it is susceptible to analysis from actual
wartime experiences, since unit strengths and losses are recorded in rumer-
ical terms. In fact, of all possibly significant factore affecting a unit's combat
etfectiveness, casualties® aione can be directly quantified. Casualties are,

moreover, a factor always present in battle, and their magnitude may be assumed ,

to reflect to some degree the magnitude of other 1aas tangible factors. A care-
ful snrlysis of the validity of casualty percentages as a significant measure
seemed, therefore, the logical sirst approach to wne determination of the loss
of combat effectivanasa of a unit.

1t 18 believed thai the staterr~nt as ii ~tands is a gross oversimplification.
Thia study i3 an effort to puint out some of the problems involved in arriving
at the necassary definitions und qualificaticns, in discovering the most mean-
ingful treatment of casualty data, 2nd in determining the relative significance
of other factors which influence a unit’s combat effectiveness.

BASIC PREMISES AND PROBLEMS

Starting with the basic assumption that casualties are indeed a significant
measure, the following premises and derivative problems were formulated.
These will be digcuassed in detail later in the study.

(1) The same significant casualty rates will not apply to all unite but
will vary () with the size of the unit (army, division, battalion), and (b) wil
the type of unit (infantry, armor, artiliery, etc.).t As a first approach, this
study has been confined to infantry battalions in the ETO in World War II.

® The word “casualty® is used throughout to mann any degree or form uf incepacitation, whatevar tie
cavuee, which removes a man {rom wction,

1 kor « wample, wee Appendix A,

ORO-T-1249 7
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(2) In military operations a unit iz consldered to have lost its combat
effectiveness when it s unable to carry out its wission, How ts the onte’ of
this inability—hereafter termed the “breakpoint”—to be recognized or defin~i?

(3) The mission of a unit m:av be, broadly statad, to attack or to defend
It Tirat appeared that two significant typea of breakpoints should be cunsidered:
(a) when a unit is 10 longer able to attack but is still capable of defending; and
(b) when a unit can no longer defend—that is, it has coopletely collapsed as a
fighting organization. It was thougit that the second brnakpoint would be agsc-
ciated with 2 much higher casualty percentage than would the firat. _

(4) “N percent casualtios” is meaningless as it stands; careful definit.on
is obviously necessary. Ii' the measure is to be used to evaluate the results of
atomic attack, it, of cours:, applies to immediate casuaities. Bu¢ the estimales
of the value of N made by Army officera are «irawn from conventional warfare
in which engagements usually continue a week or more. Do the 20 to 30 percent
losses estimated to be cruclal represent thc cumulative casuglties from the
beginning of the engagement to the breakpoint, or perhaps the cumulative casu-
alties for the fow days preceding the breakpoint, or the casualties on the day of
the breakpoint? Furthermore, should reinforcements be subtracted from casu-
alties and the net lossea taken as the measure? What s the significance of
time from start of engagemer:i to breakpoint? To answer such quections several
ways of handling casualty data have been explored.

(5) The significant cusualty figures have been taken to be the fairly com-
plete and accurate data develcped from the unit morning reports ard subsequent
corrections. Bui these aciual losses are known to the commanding officers in
retrospect only. Should the often erronevus eetimates of casualties made during
combat perhaps be taken as the signiflicunt measure?

(6) Factors other than personnel iosses also contribute to destroy a unit's
combat effectiveneas. An attempt has been made to determine the most impor-

tant of these and to give some indication of thoir atpntfirance in the engugements
studted.

POPULATION OF THE SAMPLE

Forty-four US infantry battalions involved in seven engagements in ETO
in World War II werc studied (see Appendix B). An engagement® was taken to be
the period of comhat durirg which the divisions, of which these battalione were
components, fought to carry out u specific mission, the termination baing marked
by the beginring of a period of relative inactivity f.llowing definite success or
failure in achieving the migsion.

No =ffort was made to analyze enemy strengtii> or tactics in these enguge-
ments, but World War Il was chosen because German equipment and methods
accord more clesely with US then do Japanese, North Koreun, or Chinese.
Situations were selected in which the eneiny was able to mount a strong attsick
or to offer effective rect«tancc. The engagements, therefore, represent coaflict

*Regimental and division after-nction reports und historics cuatomarily une the word *battie® to dencrile
such uctions but, wince this term hus bean employed in ORO-T-274, *Tacrical W walautirn for Viomic Wer-

fare,” by Jameso X. Johnnon, May 1954, SECHRET, to meun only the moat inte. v «ind of struggle, of o few
dava’ dur ion, & different word wan uned 1o nvoid ambiguity.

8 OP.O-T-28Y
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between roughly comparable opponents. The ETO was chosen as introducing
fowsr exiremes in climuie wnd lerrvaln than Norlh Africa, ov Italy, or the Pact-
fic Islands, and alao because this regior may well be the arens in whick Worid
War I is fought.

The infantry battalion was picked as the unit for study for the following
reasous:

(1) The infantry battalion is the banic tactical wnit in conventional
warfare,*

-{2) Since plans for atomic warfare eavisage the battalion or some rein-
forced version as the principal combat unit, data relating to it have special
pestimence for future cperations.

(3) In conventional warfare the infantry battalion !i; the unit crstomarily
suffering the highest rate of casualties; that is, most of the casualties within an
army or a division occur in the infantry battalions (see Appendix A). If capualty
rate is in fact a significant measure of unit effectivensss, this should be must
readily detected where casualtiea are high.

(6) The ipfantry battalion is not so serioualy affected by ceriain variables
which may be quite as significunt as casuaities in the experience of other types
of battalions, namely, losses in materiel or fear of such losses. The low vul-
asrability of hand weapons mukes the firepower and the manpower of aa infantry
battalion viriualiy sy.onymoua.t The effectiveness oi a tank battalion, however,
depends as much on the oparability of its tanks as on adequate crews to man
them, and an artillery battalion may have to change its misaion, not because
of actual losces of matsriel but becasse enemy counterbattery fire threatens
to prodece such (osses and the battery must ehift its position to safeguard its
weapons.

(8) Sowe infantry battalion experiences may approximate the scale of
losses to be axpecied from atomic atiack and may afford useful bases for
extrapolation to atomic warfare.

DETBRMINATION OF BRERAKPCINT

The following definitions were developed out of many discussions. A eait
is considered o hnve lost its combat effectivenses when it is uasble to carry
out its missiva. The onset of this {aability cone**tutes a breakpoint. A wait's
aisaion is the cbjective asaigned in the curreat aperations crder or any other
instructional directive, writiea or verbal. The cbjective may be, tor example,
to attack in order to take cortain positions, or to dedend certain positions.

How does one determine when a uait is unabls %0 carry out its mission?
‘The obvious ludication is a change ir operations directive: the uait is ordered
to stop short of its original goal, to hald instead of atiack, to withdraw instead
of hold. But one or more extrineous elements may cause the isase of euch
orders:

(1) Lcme other unhi taking part in the operation tay have lost its combut
effectiveness, and its predicament may force changes in the taciizal plan. For

OFM 100-5, *Field Service Rogulations, Operations®, p 3.

1The racerde studied yislded no evidence that weapen lowess, sven i '.2.  respcas compenics, con-
tribut ¢ o:gaificantly 1o breakpoints. Either the lenses were light or very sopid- : vorianed.

ORO-T-269 ]
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example, the inability of one infantry battalior to take a hill may require that
the two adjoining battalions be stopped to prevent exposing their flacks by
advancing beyond it.

{2) A unit may have boen assigne.! an objective on the Lasis of s G-2 asid.
mate of snemy veakness which, aa the _ction proceeds, proves to have been ovar-
optimistic. The operations plan may, therefore, be revised before the unit has
carricd out its orders to the point of losing its combat eftectiveness.

(3) The commanding officer, for reasons quits apart from the tactical
aituation, may change his opsrations plau. For instance, Gensral Ridgway in
May 1981 was obliged to cancel his plans for a major offensive north of the
38th parallel in Korea in obedienco to top level orders dictated by political
considerations.

(4) Zven if the supposed combat effeciivensss of the unit is the detsrmin-
ing factor in the issuance of & revised operations order, a serious difficulty in
ovaluating the situation remains. The commanding officer’s decision is neces-
sarily made on the bases of th: information available to him plus his estimate
of kis unit’s capacities. Either or both of thess bases may be fsulty. The vrder
may bolstedly recognise a collapsc which has in fact occurred hours earlier,
or & commanding officer may withdraw a unit which could hold for a much
longer time.

It was usaally aok hard to discover when changes in orders resulted from
conditions auch as the firat three listed above, but it proved extremely difficult
to distinguish between ~svised orcders bused on & correct appraisal of the uait’s
combat effectivensss tad those isaued in error. It was concluded that the for-
mal order for a change in mission cannotbe taken as a definiiive indication of the
broakpoint of the unit. It ssemod necesaary to go one step farther and search
::lneocu to leara what » given battalion ¢!d, regardiess of ‘visions ia for-

ovders.

Even oa thia basis, it p~oved ver~ difficult to choose br . )ints, because
cait records are neither detailed nor dependadle. Infantiy .» -ons do not
wsually have individus! records. Regimental historier 0% ction reports
do not coanistently give detailed accounts of the experiences 0  r component
battalions. There is, mureover, always a tendency 1o slide ovi  episodes which
may show the wtit in & bad light. Regimental journals are uten - complete for
periods of active combat, and are diificult to interpret because s are da-
signated by code names for which a key is usaully not avall:nle, ' smbat inter-
views with regimental, battalion, and company officers ofter rals  incideats
of penic aad other enlightening details but contin many ider tifiab.. errors in
date aad vven in unit involved, and muat, therefore, bo somaw” it suspect through-
cut. Most of the iaterviews, furthermore, took »lace two to six weeks after the
engagoment, so that lapses in memory are added to the participant’s original
confusion and fallure to graep a complex situation at the time it occurred. The
selection of a breakpoint and tha category within which it {alls depends, then,
on the judgment of the analyst, based cn a synthesis of scanty and sometimes
coutradictory accounts.

10 ORO-T-389
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CATEGORI®S OF BREAKPOINTS SELECTED

In the engagements studied the following categories of breskpoint wuis
finally selected:

_Calegury of Breakpoint No. Analyzed
I. Attack » rapid reorganization » utiack 9
I. Attack + defense (no longer able to attack without a
few dzys for recuperation and reinforcemcnt) 21
IO, Defense > witl drawal by order to aecondary line 13
IV. Defense 5 coll pse 5

Disorganization and punic were taken as unquestionable evidence of loss
of combat effectiveness. It appeured, however, that there were distinct degrees
of magnitude in these experiences. In addition to the expected breakpoints at
attack > deferise and defense » collapse, a furthcr category, 1, seemed to be
indicated to include situations {n which an attacking battalion was “pinned down”
or forced to withdraw in partial disorder but was able to reorganize in 4 to 24
hours and continue attacking successfully.

Category 11 facludes () situaiions in which an cttacking battalion was
ordered into the defensive alter severs fighting or temporary panic; (b) situa-
tions in which a battalion, after attacking successfully, failed to gain ground
although still attempting to advance and was finally ordered into defense, the
breakpoint being taken as occurring at the end of successful advance. In other
words, the evident inability of the unit to fulfill its mission was used as the
criterion for the breakpoint whether orders did or did not recognize its inability.
Dattalions afler experiencing such a breakpoint might be able to recuperate in
a fow days to the point of renew’ 1g succe. 3ful attack or might be able to con-
tinue for some time in defense.

The sample of breakpoints coming under category IV, defense +» collapse,
proved to be very amall (8) and unduly weighted in that four of the examples
came from the same engagement. It was, therefore, discarded as probably
not representative of the universe of category IV breakpoints,* and another
caiegory (II) wuw wided: situations in which battalions on the defense were
ordered withdrawn to a quieter sector. Because only those instancee wore
included 11 which the withdrawal orders appoared to have been dictateu by the

*1t had beea exp:rted that breakpointa in this categery would be associated with very ligh luasen, Such
did not prove to be the cane. [n whatever way the datn were approash~d, most of the casualty averages wore
only slightiy higler than those asaorintad with category 11 (attack + defense), although the epread in date
was wider. It is balioved that factors other than cosualtien, such an bad westher, difficult terrain, snd beevy
anamy antillesy fire undoubtedly played winjne roles in bringing about collapse in the fowr usite taking part in
the same eagagemant. Futhermore, the cunualty figures for \he four unitn ace thomeslves in quesiion !
cowne, as the rituation deteciorated, many of the men developud scvers ~asen of wench foot and combat ex-
haustion, but were not evacuated, as th¢y would have bewn in a lews desperate sltuation. an' did ot appcar
in the casualty records until they had made thair way to the rear after thair units bad collapaed

ORO-T-28Y 1

CONFIDENTIAL




' CONFIDENTIAL

condition of the unit itself, it i» belleved thaut casualty levels for this category
can be regarded as but slightly lower than those assoclated with defense -
collapse.

\ In both categories II and I, “defense” representa an active situation in
which the enemv {8 attacking aggressively.

In sc.ime cases a single battalion in the course of the same engagement
experienced more than one of these tynes of breakjoint. On the other hand,

{ 13 of the 44 battalions studied appeared to have experienced no breakpoint,
although three of these were borderline cases in which a breakpoint was sus-
pected but cuuld not be confirmed {rom scunty racrrcz. Of the remainder, one,
with cumulative losses of 25 percent for enlisted men, 20.5 percent for officers,

. and cumulative net loases of 18 percent and 12.5 perce:nt at the ond of the en-

l gagement, successfully beat off a German counterattack; the other nine were in

’1 resarve, attached to other units in quiet sectors, or encountere so little enemy

' opporition that the cumulative losses of each for the entire engagement did not
exceed 13.5 percent for either nnlisted men or officers.

r DATA USED FOR COMPUTING CASUALTIES

Data were taken from the daily morning reports of battalion headquarters,
headquarters company, the three iifantry companies, and the heavy weapons
company, in which are recorded c2sualties,and replacements and men returned
from hespital or detachment to another unit. Corrections appearing in the two
to three weeks subsequent lo the engagement* were counted as of the day the
casualties occurred and replacements were assigned. It is bellieved that the
{igures from the corrected morning reports ~epresent with fair accuracy the
cssualties and replacements fo: each day ag known in retrospect.

The fact must be {aced, however. that command “ecisions in combat are
not based on these data since .ney are not completely known to anyone while the
fight is on. What casualty data were available duving the engagements cannot
be léarned {rom uncorrect:d inurning reports, because there is no way of tell-
ing whether these indicate the information in hand or simply the fact that the
clarks had fallen behird in their paper work.t The unly sources are chance
entries in unit journals and messages, scattered notes, or, less dependably,
combat interviews days to weeks later., Enough instances survive to make

! clear the wide divergencies from the formal records during periods of heavy
losses.

In somie cases these divergencies may simply reflect the inadequacy uf
available information. A battalion officer’s casualty report to regimental
headquarters raay prove later to hava been made on the basis of unfounded
rumor. For example, ali communication between battalion headquarters and
Company B has been lost. A siraggler appears and states that Company B
was surrounded and only he escaped. A day later all but 25 men of Compuny B

et ew—— - -

g = et

® A few cotrections may have been made aven later. ‘These are not iacluded in the datu nned in this
study, but the number for any one battalion is believed to be negligible.
In some of the reports of the 513th Wegiment, 17th Airborne Division. fii- example, 20 cesualties wors
! listed during wn entire week altbongh subsequent corrections nbov.ed as  wy - 10 vasualtien in one day
¢ in or . cumpany,
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are present and well. Perhape the straggler had been offering an excuse for
his own pre.ence at the 1ear, or the enemy may have been threatening infil-
tration at the rear of Cocmpany B but was subsequently driven out, or the

whole company may in fact have been cut off but held out until contact was
restored by a rescue party. Whatever t..e actual facts, battalion headquarters
must act on what 1t helieves them to t:c a' the time the message i8 received.

In the meantime the report is sprcading amon;; the men. Perhaps the supposed
loss of 2 company is the shove needed to start a gencral melting awey tc the
rear. Here then is a breakpoint caused not by actuai Lut by supposed iosses.

Analysis of 14 instances, in which suppoged numbers of enlisted men pras-
ent in an entire battalion or company were reported in combat interviews or
unit journals, showed these estimatea of strength to be less than two-thirds
the actual strength recorded in corrected battalion morning reports.

In other examples of strength estimates given in unit records or ianter-
views, one may suspect that the data refcr to the believed effective fighting
strength, that is, the number of men inthe front lines, not counting cooks, clerks,
headquarters staff, etc. No such distinction is, of course, made in the morn-
ing reports, nor, presumably, is any such distinction intended when \ percent
casualties are cited as marking the destruction of the cnmbat effectiveness of
a unit. Nevertheless, it may be suspected that a battalion officer tends to esti-
mate the effectiveness of his unit in terms of losses in the men wno customarily
do the actual fighting.* To be sure, in some of the situations studied, drivers,
cooks, and battalion headquarters company fought the enemy with their rifles,
bat only when {ront-line los-ces made ‘his necessary, and when the unit had al-
ready passed the breakpoint from attack to defense. Except in such emergen~
cies, or in the case of a lurky hit on the battalion CP, casualties among such
troops are light. When the cumulative percentage of losses in a battalion runs
as high as 50 percent, it seems iikely that the experienced fighting force has
been virtually wiped out, and perhaps the remaining 50 percent should he sub-
ject to some sort of degradatior factor ir evaluating the unit’s effective strength.

The wide range of casualty percentages found in the corrected morning
reports in connection with a given category ul breakpoint may, then, result, at
least in part, from the inclusion of situations in which a breakpoint was caused
by supposed losses which were much higher than actual casualties, or by an
extremely high ratio of losses in riflemen to losses in other battalion troops.
Only by the mernst chance, however, can such fants be detected in the records,
so the frequency of occurrence and the degree of variance between reported
data and data on which decisions were based cannot be estimated with any
certainty.

All this, of course, custs serious doubt on the value of the post facto casu-
alty records as a base for e¢stablishing the significant range of casualties asso-
ciated with a breakpoint. The argument may be advanced, however, that if a
breakpoint is determined by the actual inability of the unit to continuve its mis-
sion rather than by the judgment of an officer the corrected casualty reports
do give the tiue measure. Because the whereabouts and conditior of sotne of

*1n World Wae 1, Hussian unit strength reportn were oftea made in tenus o *personnel dicetly eagager)
in fighting,” including, in regireatal reports, front-line tiflemenand k- e nen amd gunnees serving
ortars » o regimentul wrtillery, Gemian upits also used a similur bosis i reperting combat strength (o ampf
wtiirke) or trench strenpth (geaben stiirne),
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its men are not known to company or battalion officers at a given moment in
battle doe - not necessarily mean that these¢ men have ceased to take an active
part in the fighting. This more or lesa temporary loss of communicaticns
within the unit may make little difference so far as the impact of the nnit on
the enemy is concerned.

0

— w Cumulstive Casusties (%) by day of

80 | engagement

= - - o s Cumylative Net Casualtios (%) (Casuaities
minus replacements) by day of

70 - engagemend

&
T

PERCENT

IS
(=]
T

8

Breakpoint fom
Defense to Coll ppse

0

Se=l L1 4

1 1 Il
12 3 4 5 6 7 8 9 101 12 13 14
DAYS OF ENGAGEMENT: HOV 1944

Fig. 1-—Losses of on Infantry Battosion in an Engagement
(28 Div, 109th Regt, 13t Bu)

If due recognition is given to the uncertaintios involved, it is belleved
that useful conclusions can be reached from the data from corrected morning
reports.

The raw data collected include a breakdown between battle and nc-liattle
casualties but for this study both types have been lumped together.* No effort
was made to distinguish between the types of battle casualties~LiA, MIA, SWA,
LWA =because the important factor for this study was the number of officers

*[t may be noted that unita vary in the care with which they disting.’ . « '.vecn bottle and nonbattle

ssualtir or the criterin which they use, av that the accuracy of a hreckdowa on this basin would buve te
be ragarded with reserve.
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and of men no. available for action on a given day rather than what had befallen
them or how soorn they might be expected to return. ‘Throughout the study data
relating to officers and to enlisted men® were compiled separately to dis:.cver
whether the rates were similar or if disproportionate percentages of ofiicer
casuaities were perhaps associated with br . akpeints.

\
|
N
CONFIDENTIAL |
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BASE FOR CALCULATING LOSS PERCE'TAGES |

Twc series of daily loss percentages were computed: (3) casualties alone;
and (b) casualties minus replacements, i.e., the net loss per day.

Since the 30 battalionst experiencing breakpoints wars, at the beginning :
of the engagemants studied, at least 80 percent ! authorized strength,t the ,
base for calculation of percents was taken to be the number of men and of i
ofticers present on the morning the engagement began. Casualties and replace-
ments occurring on that day were raspectively subiracted from and added to ]
the base to give the number of men and of officers who were present on the l
following morning. This figure in turn formed the base for calculating (a) the :
percentage of men and of officers lost on that day, and (b) the percentage of
net losses in men and in officers; and so or throughout the engagement. Figure
1 is a sample graph of the cumulative casualties and cumulative net casualties
in percent by day of engagement for one battalion.

—_—

®Rurrant officuen were counted as enlinted men,

40ne battalion which was only 75 perceat of authorized strength and whnsc - nerienc waw very atyp-
ical was not included in these calzulations, but is discusaed later,

1 ihe O - of Military History gives the authorized strength of un infuntry batt Ying during the period
15 July 1943 1o | June 1945 as 35 officers, 836 men. Thirteen battalions stutied were slightly overstrangth
in officers, vight slight!y overstrength in men at the mtart of the engageme~t. stud'ad,
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ANALYSES OF DATA WITH RESPECT TO BREAKPOQINTSR

As has been said, N percent casualties us a measurc of combat offective-
ness requires defirftion. In the atiempt to find t..at which would be most mean-
ingful, different analyses of the data were developed. It must be borne in mind
throughout that, because of the wide variations inherent in casualty data as well
as the wide variations resulting from small samples, averages {means) signify
little. They are used herein mmerely as convenient indicators of relative magnt-
tudes. Runges based on one standard deviation from the mean of the sample*
give a more meaningiul picture of what may be expected in actual combat
experience and are used throughout this study.t

ATTRITION FACTORS

Fundamental to the whole ;. coblem ui the relation of casualties to break-
points are the following considerations: Does o unit lose its combat effective-
ness because it lacks a certain reguisite number of bodies, each type of break-
point being caused by a given depletion in numerical strength? If this be true,
the arrival of sufficient replacements should restore the unii's ability to carry
out its mission. But intuition suggests that, in addition to numerical strength,
certain psychological factors closely related to lusses, replacements, and
length of time in combat must alsc be recognized—fictors which are here des-
cribed by the word aitrition. Included may be grcwing awareness throughout
the unit that czsuaities have been heavy, accumulating memories of casualties
vitneased by individual members of the unit, incicasing apprehension among
survivors »8 to their own fate, and accumulation of physica! weariness and
strain. One may also ask whether replacements represent a reinforcement in
mental attitude, or whether they are instead very rapidly infected by the pie-
vailing atmaorphere of the unit, or if they in turn tend ¢o degrade the cffective-
ness of the unit by their own inexperience and confusion.

%In this rtudy, calculated at n-1 degrees of freedon.

TTablc. ] and 2 ie-lnde the rangen within which the mean of the v.aivecae mu, be expected to fall at t}
95 parcent cvafidence level, n-1 degrees oi freedom,
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CASUALTY PERCENTAGFES ANALYZED
WITH RESPECT TO TIME BEFORE BREAKPOINT

Opinions vary as to what time aspcct of casualties may be most divectly
contributive to a breakpoint. Three approaches were computed for each break-
point (see Table 1 and Appendices C and D):

(1) Losses and net losses, in pcreent, for the day u: vreakpcint.

(2) Cumulative losses and cumulative net iosses, in percent, for the two
days preceding plus the day of breakpoint.

(3) Cumulative losses and cumulative net losses, in percent, from-the
beginning of the engagement to the breakpoint.

The first approach wns dictated by the schenl of thought which contends
that the present experience is the major demoralizing tnfluence. The second
was suggested by the idea thut men’s memories encompass not only the pres-
ent but also the experiences of tha very immediate past; it was thought that
breakpoints might be cnaracterized by very heavy and unreplaced losses just
previous to the actual day of breakpuint, The third represents the battle ex-
perience as entirely cumulative and provides as well the best measure of
actual physical unit strength.

The average cumulative losses, in percent, for the three-day time span of
casualties (the two days preceding breakpoint plus the day of breakpeoint) were
inspected (see Tatle i) to see whother high logses during this period were
actually associated with breakpoints, It appeared that the main factor {n these
averages was the lose on the day of breakpoint. In category I (attack -+ rapid
reorganization » attack) the avarage loss on the day of breakpoint represonted
about three-fourths of the average loss in enlisted men in the three-day period;
in Il (attack & defense) and Ul (deiense 4 withdrawn) about one-half.

This ratio was cven more striving wher net losses were considered. Few
replacements ware received on the day of breakpoint, but in some cages sub-
stantlal numberas had arrived during the preceding two days. Average losses
an the day of breakpoint, therejore, constituted an even larger proportion of
the average cumulaiive net loases in the three-day perind: 86.5 percent of the
threo-day average for anlisted men in category 1, about two-thirds of the three-
day average for enlisted men In categories I and W

It was concluded, thersfore, that losses on the day of breakpoint in all
three categories of breakpoint are more significant than the thiree-day total,
whether replacements are considered or not.

Average cumulative casuzlties, in percent, from start of engagement to
reakpoint give some indication of the relative magnitude of losses associated
with each category of breakpoint. T'.a averages for categories I and II are suf-
ficiently similar—I, enlisted men 24 8 percent, officers 21.5 percent; I1, enli. .ud
men 27.8 percent, officers 26 percent—to suggest that thev represent closely
comparable situations, and that some factor not measured by cumuletive logses
intervened to prevent the units in category Il from recupernating quickly. A lnok
at the uverege losses, in percent, cn the day of breakpoint (-, -~ Table 1) suggests
& pocaible erplanation. They are conspicuously higher far ea.«gory I than for
II. The mu.h higher average cumulative net casualties, in percent, in category
1 also, of course, reflect the high net losses on the day nf breakpoint. The gueus
may be hazarded that high losses received within a few hours, as was the case
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in sitvations in category I (attack » rapid reorganization » attack), are more
easily absorued than a similar loss percentage spread over several days, as
in category : (attack » defense).

As had been expected, the average cumulative casualties. in percent, from
start of engugement to breakpoint were n.uch higher for category LI (defensc »
withdrawn by order) than for categories I and U, in fact about twice as high,

w . . - U e — - .. _.1
0 i
I, 11, Hi = Category of Breakpoint
60 +
x
0+ ]
z 1]
gor | l
W
.
2 | ] !
) [ X
20 ¥ I
X
nox l L
0 | l
I
0
Doy of Two Duyt From Stort
Broskpnint Preceding of Engagement
p'us Day of fo Braakpoint
Breakpoint

Fig. 2—Curwlntive Casuolties (%) in Enlisted Men
I by Time vefore Breokpoints
)1( indicotes one standard deviation from the mean (X) of the somple

the average for enlisted men being 52.3 percent,th average for officers 46.4
percent. It shouldbe noted that even the lower limit of the 95 percent confidence
level range of meancumulative losses, in purcent, lies above the higher range in
the other two categories (see Table 1),and a similar reiationappearsbetw. .a
cumulative net casualties, in percent, in the three categories of breakpoint. The
range of losses, in percent, on the day of breakpoint in category [1'1s also mark-
edly higher than for category II; infact it resembles that for category 1. It seems
clear, then, that category LIl (defense »withdrawn by ¢~ .. represents situations
{1: which ".igh losses occurred throughout the period of the augagement up to end
including the day of breakpoint.
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The appearance of average cumulative casualties within the range of 20 to
30 percent fo. categories I and M1 suggests that here may be the basis for the
original sta ment that loss percentages of this magnitude destray the ability
of a unit to carry out its mission. It is evident, however, that the statemeut
applies only to a certuin type of misaion .nd needs to be curefully qualified.
The following definitions appear more acc.rately to describe the evidence from
combat data:

(1) Cumulative losses of enlisted men in the range of 7 to 48 percent
{average 26 percent) are associated with the inability v an attacking infantry
battalion to fulfill its mission. The unit may be able to continue the attack
after a few hours if more than half the losses are incurred in a short time (no
longer than 24 hours); otherwise it must revert to defense.

(3) Cumulative losses of enlicted men in the ~ange of 37 to 69 percent
(average 52purcent) are associated with the withdrawal of an infantry battalion
in defense to prevent its collapse which may be presumed to be imminent.

The use of cumulative casualties, in percent, is not, however, the most
meaningful approach to the data bccause the varying duration of time from
start of engagement to breakpoint has not been considered. In the hattalion
experiences included in category I, time to breakpoint ranged from 2 to 11
days, in categary II from 2 to 22 days, in category II from 6 to 17 days.

CASUALTY PERCENTAGES ANALYZED WITH RESPECT
TO DURATION OF ENGAGEMENT PCPRIOR T( BREAKPOINT

As has been suggested earlier, time is an essential element in estimating
the factor of attrition. It is also an essential element in net losses; that is, the
arrival of replacements is a function of time. While it may well be that re-
placemonts do not fully take the place of the experienced men who have been
lost, it would probably be agreed that they do hava some positive value to the
unit and should not be ignored. Cumulative losses alone, therefore, are not
likely to be the best measure nf 3 unit's effectiveneas unless it can be shown
tha: such percentages bear a fixed relation to cumulative net losses; but
it is not apparent that this is the case. The World War 1! infautry divisions, of
which the battalions studied were a part, were accustomed to feed replacements
into their component units during active combat. If the period between start of
engagement and breakpoint was long enough to cover the necessary laq between
reported losses and arrival of replace.nents, one woulc expect a rather close
approximation 5f losses and replacements, and net losses would approach cers,
provided, of courss, that the system of feed-in wzs not upsect by such {actors
as stiong enemy opposition, breaks in communications, or bad weather. Table
2 indicates that at least two weeks were required to bring an infantry battalion
close to its original numerical strength. The ratio of average cumulative 18-
ualties, in paprcent, to average cumulative net casualties, in percent, increases
with the length of the engagem:nt in roughly the following proportiuns: 1i:1 on
the first day, 2'1 in the second week; 5:1 by the third week (see Table ).

The reduction of cumulative casualiies from start -. engapement to break-
point to # .erage loss percentage per day produced a wide . yread of data and no
illumination,
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A rank-order test was made of the battalion experiences included in each
category . breakpoint to discover if correlation was indicated between duration
of time £ m the start of the engagement tu the breakpoint and cumulative cas-
ualties, in percent, and cumulative net casualties, in percent, for thi. period.

If some attrition factor relative to time in combat is significantly preseat, one
would expect a rank-order test to show clear evidence of negative correlation;

that is, high cumulative casually percentages at a breakpoint would be associated

with a short period of combat and lower cumulative percentages with a louger
period,

In category I therc was no definite evidence of any currelation, the corre-
lat.on coefficient being 0.15 for enlisted men and also for officers. In category
IO some negative correlation was indicated for enlisted men, -0.40, and none
for ufficers, -0.05, In category II, however, there waa strong evidence of pusi-
tive correiation: 0.81 for enlisted men, 0,75 {or officers. In other words, in
situations in which units “broke” from attack to defense, some battalions went
into defense following very low cumulative casualties received in a few days
while others were able to contirue at*acking for muct longer periods of time
until they had incurred a much higher cumulative total of losses. The test when
applied to cumulative net casualties gave no definite correlations, positive or
negative.

These results pointed to the need for a closer analysis of the data in re-
lation to time. The data divided conveniently into breakpoints occurring in 2
to 4 days, 6 to 11 days, and 1o to 22 days, that is, roughly intoc one-, two-, and
*hree-week pericds from (he start ul the engagements.

As can be seen in Table 2, two-thirds of the breakpoints in the samole in
category ! (attack -+ rapid reorganization o attack) occurred in the first time
period, and none occurred in the third. [n the 2- to 4-day sample almost all of
each battalion's losses occurred on the day ot breakpoint, Virtually no re-
placements were received.

Cumuiative losses in enlisted Losses in enlisted 1aen by
men by individual battalicng individual battalions on day
in first time period (%) of breakpoint ()
9,73 6,62

11,59 11.17

21,13 20,60

31.06 30.48

32.50 42,13

32.80 14,51

One may surmise from Table 2 that an infaniry battalion during the first
few days of battle can recuperace quickly from unreplaced losses in enlisied
men ranging from 13 to 34 percent (mean 23 percent), in officers raaging from
6 to 31 percent { mean 18.6 percent), if thage lossea aro incyrred within a few
hours.

In the case of battalions experiencing category i "o+ Jpoints during the
vacond v zek of an engagement, average cumulative ¢a,uai'1es, in percent, ave
about one-fifth higher but enougt replacements have been teceived to bring the
battalion strengths in enlisted mien to a consideratbly hig! er level than that asso-
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clated with breakpoints in the 2- to 4-day period. Losses on the day of break-
point, howave~ constitute 2 much smaller proportion of the cumulative total

and are in the.nselves lower than those from which battalions recuperated
quickly in the first week. In other words, hattalions with a higner numeritcal
strength but a longer period in combat and higher total casuzlties were ablz to
recuperate quickly only if the casualties on tie day of breakpoint were¢ light.

In fact it is possible that the reason they were able to recuperate at all was
bucause their original strength in officers had more the:: i.cen raplaced (average
cumulative net casusalties for officers, -11 percent).

By the third week it would appear that the type of rapid reorganization
associated with category I had become impoasible,

In category II (attack -» defense), the positive correlation between cumula-
tive casualties, in percent, and time -to-breakpoint. suggested by the rank-order
test, is clearly confirmed. The cumulative net percentages for earh time period
may, however, offer some explanativn ol this sceming anomaly. Most of the bat-
talions in the sample broke when the average net losses totalled 11 to 15 perceni
for enlisted men, 9 te 13 percent for officers, 43 percent of the sample reaching
this point during the tirst time period and 39 percent during the second.

The average cumulative casualties at breakpoints in category Il during the
firat week are about one-third lower than in category I; in these battalions also
very few replucements had been received. In most cases high casualties did not
occur on the day of breakpoint, but the total was spread over the period.

A detailed examination of the records suggesis some reasons why a some-
what lower total of casualties incurred over a few days proves more demoraliz-
ing to an infantry battalion than a somewhai higher total received within a few
hours. On a given day, 50 percent or more of the battalion losses are likely to
occur in one infantry company. If this happens essly in an engagement when
rumuiative losses to date have been light, the other company in the front lines
can continue attxcking and the {resh reserve company can oe pui into action
quickly.

But suppose that, on the first day of an cagagement, Company A suffers
25 casualties (3 percent of baitalion strength) and Company B loses 8. On the
second day these experiences are reversed. On the third day Company C is
committed, loses 50 men (6 percent of battalion strength but 26 percent of
company strength), and is unable to continue attacking. Companies A and B
have by now cumulative iosses of 38 each; Company D, the heuvy weapons
company, has lost 5 men, and Battalion Headquarters 2. The cumulative losses
of the battalion for the three-day period are 15 percent. Thwie in ny reserve
company to replace C; A and B are too depleted to carry the initiative alone.
The battalion can do no more than reorganize, with full support from the heavy
weapons company, and dig in for defense.

At breakpoints i the6- to 11-d:y period, cumulative losses in enlisted 1.2
and cumulative losses in officers in category [ are almost identical with those
in categury il—aveiraging 28 to 30 percent, and 27 percent, respec'ive.y; and
thare is little difference in the spread of data (see Fig. 3). In most casea un-
usually heavy casualties were noi {ncurred on the day of hre~mint, The only
explanation in terms of casualties for the ability of those 1a ¢ .2gviy I to reor-
ganize and ¢, on atircking, while those in category I cuuld not. iies in the more
than complete replacement of their losses in officers, noted above, and a some-
what fuller replacement of enlisted men.
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A further one-fifth of the sample in category II did not break until the
third week By this time, replaceinent of enlisted men had brought the uuits
almost up o initial strength, and losses in officers had been glightly move than
replaced. If numerical strength alone v-ere the measure of effectiveress, these
units should have experienced no brozkpeint. That they did seems clear indica-
tion that some kind of attrition factor was opcrative, related probably to the
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Fig. 3~Cumulative Casualties (%) in Ealisted Men ot Breakpoints
Occwering ot Various Time Intervals from Srort of Engogements
% indicates one standard deviotion hrom the mean () of the sample

following facts: the cumulative losses averaged more than 50 percent, most of
these being “old” men whom the replacements could not really replace. The
remaining original members of the unit had been in coinbat at least 17 days
and were battle weary.

About two-thirds of the breakpoints in category 111 (defense + withdrewn
by order) took place in the second time period (6 to 11 days), and a.e associated
not only with high cumulative casualties, in the range of 42 to 71 percent for
enlisted men, 29 to 63 percent for officers, but also with - 'vv nraall replace-
ment of lorses. This failure to receive substantial replace. .tn.d during the
second w.¢k may ba evidencc of other demoralizing {iciors, auch as breskdow:
of communications and tranaport resulting from bad weather and intense eneiny
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opposition. 8inc~ no examples of this category of breakpolnt occurred before
the sixth day of agagement, it would seem that th2 appearance of this type of
breakpoint is a tunction of duration of the engagement, and it may be that if
substantial replacements had been received ! the second week the necessity
for withdrawal would have been deferred.

By the third week, however, replacements could no longer balance the
effects of attrition. Battalions which experienced this category of breakpoint
in the 13- to 22-day period had received envngh replacemei.ls to bring them close
to their original numerical strength, but (his was not sufficient to compensate
for the fact that they had received an avsrage of more than 40 percent cumula-
tive casualties* and had been in combat at ieast 13 days.

SIGNIFICANCE OF OFFICER LOSSES

As Tables 1 and 2 show, in casuvlties related in any way to breakpoints,
average loss percentages in officers were consistently slightly below those in
enlisted men. For example, in average cumulative losses, in percent, from
start of engagement to breakpoint, the ratio was 0.79:1. In average cumulative
losses, in percent, from start to termination of engagement, the difference war
less marked~0.92:1.

After reading several hundred combat interviews relating to the engage-
ments analyzed in this study, the expecialion had been strong that the casualty
percentages for officers, at least on the day of breakpoint or immediately pre- -
ceding, would be markedly higher than for enlisted men. An explanation for
this erroneous impression may lle in the fact that the interviews were mainly
with battalion or company officers who naturally rellected their personal con-
cern over the fate of thelir friends ur of their immediate superiors or subordi-
nates on whom they hud depended and whose lcss had greatly increased their
own burdens,

No evidence was found to indicate that casualties among officers had a
demoralizing effect out of proportion to their numerical incidence.t On § per-
cent (26) of the total battalion days, losses of 19 percent or mor e in officers
exceeded the percentage of losses in enlisted men,3 The ratio between average
loss: percentages in officers and in enlisted men on these days was 1.66:1.
Breakpoints occurred on but five of these days and then the ratio in losses was
only 1.2:1, It wonld appear that disproportionately high losses in otficers on a
single day is not a factor of sufficicnt magnitude to contribute materially to a
breakpoint.

As the net cumulative casualties, in percent,§ show, replacement of offi-
cers was sometimes accomplished somewhat more quickly and completeiy than
was the replacement of enlisted men. One method of replacemant, which was

® Although one may suapect that the averuge cumulutive casualty percent associnted with catexory I1I
breaknoints in the third weel is slightly lower thun thut in the second week becuuae of the influence o1
attrition factorw, thie figure may simply reflect the vagaries of u smull sample.
t Indeed the reverse may sometirien be true. In one instance an aiestrike Lit . it on G, When the
pews reaiicd the b .ialion’s companice, the men insisted on being ullowed te atiu. & tu wvenge the deed.
Losses below L0 puicnnt were conmidered inconueqentiul.

#Sce Tubles ! und 2.
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often used but which is not retlcctod Lu the numerical data, was to change the
assignmen. of remaining officers and NCO’s withir tha battalion so that the
most vita' outs were immediately filled, These changes might or might not
iater be confirmed by battlefield prowmotions. Aiiarnatively, new officears might
be broughit in. Ii thess came from infr.try battalions within the same division
they might ut least be ucquainted with tiu general battie situation and with the :
officers with whom they were to work. But a man entirely unfamiliar with the .
sngagement, the terrain, the unit, ant sumstimes even with infantry procedure

(In cases where an officer was pulled 1n from a nearuy antitank or armored

unit) could not by any measure other than numerical bo regarded a5 an sctunl

replacement of an experienced officer,

e e —— e —
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CASUALTY PERCENTAGEE A¥ A
MEASURE OF EFFECTIVENESS OF ATOMIC ATTACK

In few of the battsllon experiences otudied were losses incurred which in
magnitude and immeadizcy are comparable diractly with those (o be expected
from atomic attack on & battulion., Becauge attrition factors and replacements
bagin to exert an influence on braaknoints by tha second week of s engagement,
it seema unsound to attempt extrapoiation to atomic attack from sich data, The
beat ihat can be done is t0 sugy2at, {rom losses {ncurred by Lattallons in the
opesiing days of a conventionz. engagement, casualty levels which may be mean-
ingiu! in evaluating ihe effectiver2s.5 of atomic gitack on an infantry battalior.

The deairable outcome of attack Yy atomic ¢r conventional meass is the
complete demuralizstion of the engmy unit, This did not occur in conventional
warfrre tn breakpoinis of the ypns included in categories I {at’ack+ rapid re-
orguntzation »attack) aad I (attack »daienso) since enemy exploitation was
sulficlent.y slow to enable un..s {0 orgauize their remaining capabilities of
cifect.ve aggressive action or resistance., If it be agsumed that tactice in atomic
waifare will be revised to ailow very swift exploitation following atomic attack,
the level oi casusities associated with these types of breakpoints will be ade-
quata to permit the exploiiing forces to move in and complete the demoralization
of thie unit. It will be recalled that the cumulative losses for breakpoints in
categories ! and I occurring within . tc 4 daya of the beginning of the engage-
ment wera found to be in the following ranges: category I, enlisted men 13 to
34 percent; officers 6 to 31 percent; .ategory Il, enlisted men 4 to 23 percent,
officers 7 to 18 percent.

Liost of the losses associated with category I occurred on one day and in
that sense are most directly comparable to the circumatances of atomic attack.
It will be recalled, however, that most of these casuaitier occurred within one
company, and that battalions broke from attack to defense at somewhat lower
cuniulative casualty levels when casualties were spre.id throughout the battalion
80 thrt no undepleted reserves were available, as would usually be the case in
atomic attack, It may be, then, that the ranges for breakpoints from attack to
afonge during the first few days of an engagement more accurately describe
the lower limits of effectiveness of 2tomic attack,

Some evidence for this view can be deduced from combat interviews, It
would appear that men are most deeply affected by casualt.es which thr 7 them-
selves see inflicted, A platoon stops advancing, at least temporarily, when it
sees four or five of its members killed by machine-gun fire, tut the eff:.ct of
such an incident would be negligible i{f witnessed by ona ina.. v ;. By the same
token, heavy Ir Jses received in one company are less nze’:liny, o the whole
battalion, because unknown to the other battalion components except later by
hearsay, than the same number of Insses rather widely dstributed throughout
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the battalio~ In the latter case, although the number of casualties witneased
by any one ‘~dividual is small, large numbers of individuals are personally
aware that wsses have been incurred. If this idea is carried over to the situa-
tion following atomic attack on a battalion, one might expect maximum -demoral-
ization because casualties will have oncurred throughout the target area and no
survivor can fail to see with his own eyes evidence of the effects of the exploaion,
it is then suggested that the range of casualty percentages for 2-to 4-day
breakpoints of category II: 4 to 23 percant (average !5.9) ior enlisted men and
T to 18 (average 12,5) for officers, may be taken as a lower limit for a measure
of effectiveness of atomic attack on an intantry battalion which ia ai full streagth
and freshly committed to combat or in reserve, on the assumption that resultant
temporary disorganization will be swiftly exploited.

The establishment, from data drawn from conventional warfare, of a casualty
level at which compliete demoralisation o a battalion is achieved by atomic attack
alone is more difficult. Battalions at breakpoints in category Ll were close to
complete demoraligation, but, as has been pointed out, their condition ls believed
to have been at least partly a function of the duration of the engagement, that is,
of an attrition factor not inherent in atomic attack. One may surmise that the
upper limits of the range for cumulative losses, in percent, associated with the
earliest appearances of this type of breakpoint (42 to 71 percent for enlisted
men, 29 to 62 fur officers) would be required to cauce complete demoraiization
by atomic attack in the first days of an engagement,

Only one instance was found of the type of breakpoint most directly com-
parable to atomic attack—an attacking battalion which broke directly to coilapse
on the second day of an engagement. The unit was reported to have ceased to
exist as a fighting unit, incapable even of defense, when it had lost 48.23 percent
of its enlisted men and 44.5 percent of its officera (46,35 percentand 35.5 per-
cent respectively, occurring on the day of hreakpoint). Since it had only 75 per-
cent of authorized strength at the atart, the effective 'nss percentages for a
full-strength unit may be considered to have been somewhat higher,

On the other hand, twn attacking battalions in the firat three days of an
engagement incurred the foilowing losses: (1) enlisted men 38,33 percent,
officers 29.87 parcent in two days; (2) enlisted men 47,07 percent, officers
12,06 percent in three days. Neither battalion suffered any discernible disor-
ganization, and both were able a few days later to hold thelr sector against the
German breakthrough into the Ardennea long enough to cover withdrawal of
other elements of their division. Admittedly, these battalions were componsnts
of a particularly *good”® division, which, moreover, had not been in active offen-
sive for 2/, months.

From the data used in this study it seems iiupossible to set a more defi-
nite measure for the effectiveness of atomic attack on a U8 infantry butialion
than to suggest a range of 4 to 23 percent as a lower limit, applicable only it
very rapid exploitation can complete the demoralization of the unit; ana some-
thing above 5U percent as the mean casualty level iu & range of perhapa 40 to
T0 percent necessary to destroy the unit’s effectiveness outrigi.i, It should,
of course, be noted that tuese percentages apply to unita not long enough in
combat ‘0 be already affected by attrition. Presum:'.y ‘e elfective lous per-
centayes would be appreciably lower for a battwlion wlre 4y battie weary,cven
if its numerical strength had been restored by replacements.
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OTHER FACTORS INFLUENCING COMBAT EFFECTIVENESS

One fact stands out. No matter what analysis may be made of the casualty
data, individual differences in the ability of units to carry out their missions
cannot be entirely explained on the basis of casualties and replacements alone.
Why, for example, should one battalion have to be withdrawn from active defense
when it had suffered a cumulative net loss of 2.5 percent (cumulative casualty
total, 30.5 percent) when another had to be withdrawn only after it had suffered
84.2 percent cumulative logses with no replacements?

Clearly the expi.nation of such divergent battalion experiences lies in
some other factor or factors not reflected in these casualty data, Some of the
contributing factors that became evident in the course of the study are listed
below,

No attempt will be made to establish the relative contribution of these
factors to specific breakpoints. The records are in mos! cases too scanty to
supply more than illustrative cxainples, and to allow the formation of general
impressions about the significance of some of the factors in entire engagements.

1. Condition of Troops at the Beginning of the Engagement (Training, Ex-
perience, Strength). Within this heading are included such elements as the
followixy:

(a) Months of combat experience.
The seven divisions whose battalicns participated in the engage-
ments studied had had combat experience a3 foliows:

Combat Experience No. of Divigions
None 1
1 month 2
7 weeks 1
3 months 1
7 months 1
22 months .

(b) Length of rest period or service in an inactive sector just privr
to the engagement,
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The divisions studied had had the following respites:

L Interval No. of Divig_ip_n_s

5 to 7 days rest

2 weeks in inactive sector

1 month in inactive sector

1%2 months in static defense

About 5 weeks travelling across
France against little enemy
opposition 1

Many months of training 1

e DD

(c) Nature of the unit’s latest combat experience.

One division had had no previous combat experiesice; four had
experienced very heavy fighting and high lusses and two of these
had made a poor showiag in what was their first combat experience.
Two had experienced very heavy fighting but had had a long period
of relative inaction thereafter.

(d) Actual unit strength in relation to authorized strength at begin-
ning of engagement,

Of the 31 battalions experiencing breakpoints, one was 75 percent
of zuthorfzed stren/th, the others 90 percent ur higher.

(e) Number of n2'/ replac.ments in the unit at the start of the
engagement,

One division consisted entirely of green troops; four are known
to have contained a large number of new replacements which had had
to be absorbed in a week’s time. The other iwo had had ample time
and opportunity to absorb replacements.

(f) Previous combat ¢ tperienc.: in the kind of terrain and climate in
which the unit was being committed, (A unit experienced in desexrt
warfare in North Africa might, for instance, have difficulty in
adjusting to its first experience with Italian mountains,)

Aside from the one inexperienced division, all the others had
fought in western Europe, although one was facing its first experience
with hedgerows.

(g) Previous unit training for some speciai type of service for ex-
ample, airborne operations, and the pertinence of this training to
the engagement at hand.

Two battalions had been trained as pert of an ajirborne division
Jut fought as regular infantry in the engagement studied.

(h) Previous unit training for any special type of situation involved
in the impending engagement.

Two of the engagaments included river crossings for which the
paricipating units had had no training or practice.

2. Unusual Environmental Stresses. A unit whic'iight still be able to
carry out its missjon in fair weather and level terrain . '7ht be unable to con-
{'nue une’ir the added stresses of cold, rain, and mountai: vus country, Three
of the naven engagements s.udied were fought in snuw and ‘reesing rain; one
in a region of swamps and hedgerows,
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(’ 3. The lu.verative of the Agsigned Mission. The degree of urgency of
i the mission a .igncd A unit may be assumed to iafluence its determination to

carry out the urder. f the order is to take an objective regardless of cost or
to hold to the last man, this factor certainl, must influence the implementing
decisions of battalion and company officers “’ho have to answer for any failure.
To what extent such imperatives affect the individual soldier is unknown, It
seems possible that the nature of the order and the manner in which officers
transmit it downward may have sufilcient influence to account for the willing-
ness of some units to continue their mission at least for a time despite iosa

I percentages at which other units break. It may be suspected thot, as long as

. the unit is a well-integrated group, the consciousness that much depends on

them may buttress their stamina and determination; but, ay foon as disorgan-
ization sets in, self-preservation becomes the overpowering motive for each

" individual,

| 4. Morale. This nebulous and overworked term is used here to cover:

! (a) The emotional set of troops toward what they beiieve to be the

political purposes of the war; that is, the “political climate”

' of the unit, This factor had a demonstrable influence in the
closing days of World War 1I when some German units, recog-
nizing that the war was hopelessly lost, retreated or suirendered

;., without a struggle and others, seeing no acceptable future under

. the Allied *“unconditional surrender” policy, chose to postpone

the surrender as long as pcssible by resisting to the end.

{b) Esprit de corps, the degree of pride and confidence which a unit

feels in its reputation as an able or elite group or in its abiiity

Dy tu establish such a reputation, The German 88 or Soviet Guard

' divigions or, in this study, the 17th Airborne and 2d Divisions

are examples of units in which esprit de corms was strung,

¥ 5., Leadership. This is a ma, r factor. So far as influence on the break-

h points of a battalion is concerned, the leadershiv of its own officers, including

those of company level, i8 probably more signiiicant than the leadership evi-

denced at regimental or division level, because at the time of an impending
breakpoint a battalion may often be temporarily out of touch with higher head-
quarters. The records studied include instances in which prompt and vigorous
action by officers—usually at company level or belcv—preveanted unautherized
withdrawal and stimulated troops to attack. In other situations, battalion offi-
cers rallied and reorganized demoralized units as thoy fled to the rear. Con-
trariwise in another engagement a few officers became psychoneurotic cases
and eithe. disappeared from the CP or were unable t~ perform their duties.

The appearance of the “emergent leader,” who of his own volition assumes

authority in an emergency, may be an important element.

6. Tactical Plan. A unit may be unable Lo carry out its mission if the
tactical plaa, or the implementation of the plan, is poorly conceived. Defects
in tactics may, of course, occur at any level with the possibility of eyually
disastrous effects on an infantry battalion. The 28th Division engagement, for
example, “ordered by higher authority,” wis for severu! d-_« the only offensive
actizo takin’, place on the entire western front, The resuit v o t.at large Ger-
man reserves, not veing needed elsewhere, were brought in {+om three direc-
tions. The 30th Division met the desperate situation of the German counter-
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attack toward Avranches by the possibly unwise expedient °f separating com-
panies from their organic battalions and either using them independently or
attaching ti..m to uther battaliony, In the 4th Division engagement atudied,

the Commanding Oificer of the 22d Regiment was removed becausze he had re-
peatedly ordered withdrawals which Divi.ion Headquarters feit were unjustified.

7. Reconnaissance. From the engi,ements studied, it was obvious that
lack of reconnalssance prior to the engagen.ont may seriously affect the ou’-
comie of battle hecause hoth tercain and enemy strength and positions are in-
adequately known. The 30th Division at Mortain, for caatnple, was hit oy the
Gertuan counterattack toward Avranches on 7 August 1944 before it had had
time to perforni any reconnaissance from the positions of the lst Division into
which it had moved the day before. One of the major reasons for the disastrous
outcome of the 28th Division engagement was the failura to discover in advance
that the road selected from the map as the MSR was in fact a narrow winding
steep trail, barely passable in good weather,

8. Enemy Qpposition. The opposing enemy forces may prove to be tov
strong to be hundled by the units committed or in reserve. G-2 intelligence
prior to the engagement may have been inadequate or misinformed, or the
enemy may have brought in unexpected reinforcements during the engagement.
Enemy tactics or weapons with which a unit is unfamiliar may weaken its re.
sistance. For example, the 4th Division in the engagement studied met German
heavy tanks for the first time. Or, conversely, enemy opposition may suddenly
crumble and 2 depleted unit find itself able to advance with little difficulty,

9. Fire Support and Reinforce.uent. Operations plans integrate troop
movements with fire suppost from infantry weapons, artillery, armor, and air,
A unit may be unable to reach its objective if one or more of the supporting
elements is unable to function for any reason such as enemy action, bad weather,
or ineptness, or if the supporting fire {8 inaccurate, inadequate, or slow.

It seems certain that fire support is one of the major factors which in.
fluences the ability of an infant y hattali.n to carry out its mission. Unfortunately
it 18 almost impossib'e to discover from records what types of fire and how
much were provided at a given time in direct support of a specific infantry bat-
tallon; and it is impossible to evaluate the effectiveness of this and other in-
direct support in weakening the oppesition which the battalion {aces.

Again, a breakpoint may be averted by the timely arrival of a reinforcing
infantry unit, An officer of the 2d Battalion, 22~ Infantry, 4th Division, for ex-
ample, stated that on a day when E Company had lost all its officers, G Company
had been “pretty well shot up,” and F Company was bearing the brunt of the
enemy’s counterattack, the 3d Battalion opportunely come up. *This,” he said,
“was the only thing that saved us.” In a few hours both battalions were on the
offensive,

Direct reinforcement is, of course, only onc aspect. None of these bat-
talions fought alone and their ciffectiveness was to some undeterminable degree
influenced hy the succeass or failure or simply by the movements of companion
units,

10. Logistical Support. A unit nay be obliged to abandon its miusion be-
cause it runs out of ammunitfon vy POL; or a unit’n o+ * acticns .y cause
logist! .4l fallures; or service units may be unable to fu: .18l such services as
maintenance or transportation.
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In the =ngagements studied there is no evidence of serious supply shortages
of degree . duration sufficicnt to have had a majur influence on hreakpoints,
although it is clear that strenuous or even desperate e{forts were someilmes
required to keep the supply lines open arnd to deliver what was needed. Onw
battalion, failing all other means, sent an ainbulance to the rear to bring up
ammunition. After forward units of the 9th Division had crossed the Meuse,
supplies were man-packed for most of one day over the one lLatact catwalk
bridging the river,

11, Communjcations. Signal Corps miaintains that a unit in combat is
never wholly without communications. It may be true that complete loss of all
communications is rare, but some degree of fatlure frequently occurs, through
loss of one or more means of communication resulting in loss of lateral con-
tact (with adjacent units) or vertical contact (with units to the front or rear).
More or less drastic failurc in comniunications marked ali the breakpotnts
studied, usually preceding and ofien contributive but apparently never the
decisive factor. Wires were repeatedly sliot out; radios were destroyed, broke
down, their batteries wore out, or terrain and weather hampered their opera-
tion; messengers hecame casualties or wandered about for hours trying tc find
headquarters,

Los: of coutuct with higher headquarters not only prevents the transmis-
sion of o.ders but also cuts out the possibility of close aud prompt support, and
prevents the summoning of reinforceiaents. Supplies could be obtained only if
the isolated units were themselves able to zend transport, get a messenger
through with a request, ur if rear echelons took the initiative in sending them
forward. Because artillery networks appear to have been the most dependable
communications channel, artillery support was often aviailable when no other
nelp could be secured, bul even these sometimes failed. To reestablish con-
tact devious hookups were somet’ nes cont.ived. For example, a compaay of
the 2d Battalion, 112th Regiment, 28th Divisinn, had to relay through two other
companies to reach battalion headouarters. At the same time Battalion Head-
quarters were maintaining conlact with regiment thanks only to a radio oper-
ator in the I&R platoon of another battalion who happeued te discover their
plight and moved in with his instrument until regular channels were re-
eswablished.

The commanding officer of the 3d Battalion (17 A/B Division, blo Hegiment)
in the Ardennes Salient had, by midafternoon of 7 January 1945, lost all wire and
radio contact laterally and to the rear. He kept in touch with the companies
under his command by runners and by yelling and waving his arms, Supporting
artillery in the meantime fired according to their own estimates of the troops’
positions and needs. The battalivn was able to continue its attack and to secure
its objective by nightfall On the following day, lateral ard rear contact from
Battalion Headquarters was sporidic until noon and thea was lost crmpletely
for about 13 hours until a radio could be put back into oneration. ‘'the ¢ider to
withdraw then reached the battaliun, about 9 hours afier th» decisinor had been
reached at Division Headquarters. This is the lungest p. ic  of complete luss
of cuntact -.sth other units reported in the engagenients otud. ~d. In the case of
a unit 8o ieolated, the factor of leadership within the unit obviously assumes
great importunce,
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Because communications in alomic warfare may be suddenly and drastic-
ally seve) ed, evaluation of the magnitude of this factor of loss of communications
in destr ,ing the combat effectiveness of a unit is particularly needed.

In the situstions studied it appeared that —of the varirbles othe: tiian cas-
ualties—leadership, irepower and reiuforcemernt, and communications wure the
most frequent and powerful influences affecting the ability of an infantry battal-
fon to carry out {ts mission.

CONCLUSBIONS

The statement that a unit can be considered no longer combat effective
when it has suffered a specific casualty percentage iu a gross oversimplifica-
tion not supported by combat data.

Casualties can be taken as a signifinant mecsure of loss of combat effec-
tiveness only if the proper defining and limiting factors are specified.

1. The type and size of uait must be stated.

2. Because of the wide variations in data, average loss percentages alone
have mited meaning,

3. Ranges of loss percentages must be used to give an accurate descrip-
tion of what happens in actual combat,

4. Loss of combat cifactiveness is defined as the inability of a unit to
fulfill its mission, but the nature of the mission must be specified, Widely
differing ranges of loss yercentages are ansociated with a breakpoint from
aktack (o defense and a breakpoint from defenae to withdrawal.

8. The tirae basts on which loss percentages are figured must be specified
-cuntulative, on day of breakpoint, or whatever.

lous percentages analysed in relation to duration of time from start of
engagement to brezkpoint proved to be the most meaningful approach to in-
terpretation of casualty data. Tho o-vival of replacements and the inv.reasing
magnitude of attrition factors are fncilons of the duration of the engagement
and should sot be ignoved {n counection with conventional warfars,

The folluwing conclusions are drawn from the experience of US infantry
battalions in the ETO in World War II. It is rot known wheiher ranges of loss
percentages of similar magnitude appear in other theaters or other wars.

In the first few days of an engagemant two categories of breakpoint may
occur: (D) attacksrapid reorganisaticny attack; (i) attack-> defense. Cate-
gory I is assuciated with cumulative loases in ¢alisted men in the range*® of
i3to 34 percunt; I with a range of 4 to 23 percent; with slightly lowar ranges
for officer casualties. Virtually no replacements are received in this period.
1 is distinguished from II by high locses on the day of breakpoint,

In the second week, average cumulative net losses for category II break-
points ave almost identical with average cumulative losses for category I in
the first woek: that is, battalions broke from attack io defense at iLie same
average level of strength in both time periods. Average cumulative casualtios

AHaved on one standard deviation from the mean uf the sumple.

“ ORO-T-289

CONFIDENTIAL

-




CONFIDENTIA®

in the second week are similar for both categories I and II (28-30 percent for
enlisted m#n, «/ percent for officers), bul 1 is distinguished from Il by 1 some-~
what larger & :rage replacement of enlisted ruen and a more than complete
replacement of officers.

The appeacance in the second week of 2 third category of breakpoivt—
defense»withdrawal by order—suggests tha. this type of breakpoint is a func -
tion of duration of the engagement. The ranges of cumulative losses associated
with this category of breakpoint in the second week are: enlisted men, 42 to 71
percent, officers, 29 to 63 percent; {few repiacements huu been received,

In the third weex of engagement the effects of attrition factors are clear.
Rapid reorganization for renewed attack is no longer possible; no examples of
category I hreakpoints appear. Battalions had to be withdrawn from active
defense {category IIJ breakpoint) despite the faci that replaceaments had reduced
their cumulative net losses in eunlisted men to a range of 8 to 17 percent, offi-
cers § to 11 percent.

Proportionately higher losses in officers than in enlisted men are not
characteyistic of breakpoints, In all of the logical presentations of the data
in relation to breakpoints used, losses in officers are almost always somewhat
lower proportionately than losses in enlisted nien,

Extrapolation frecm the most pertinent casualty data in conventionil war-
fare suggests that losses of 4 to 23 percent for enlisted men and 7 to 18 per-
cant for officers may be takeu as a measure of effectiveness of atomic attack
on axn infantry battalion which is fresh and at full strength, assuming that the
resultant temporary demoral.zation wiil be swiftly exnloited by conventional
means. Coraplete demoralization of a fresh infantry battelion at full strength,
by atomic attuck alone, may be achieved by the infliction of losges in the range
of 40 to 70 percent.

The very wide individual differences in the ability of infantry battalions
to carry out a given mission cannot be accounted for in terms of casuallies
alone, no matter how the data are _resenter,

Of the variables other than casualties which may affect the ability of an
infantry battalion to carry out ite nilssion, it is believed that failures and
breakdowns in leadership, fire support and reinforcement, and communications
are the most firequent and powerful influences.
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Appendix A

EXAMPLE OF DISTRIBUTION OF CASUALTIES
IN AN INFANTRY DIVISION
{28th Division, Schmidt Camnpaign, 1-14 November 1944)

On 14 November the 28th Division was reported destroyed «o a fighting
machine.

TABLE Al
DISTRIBUTION OF CASUALTIES IN AN INFANTRY DIVISION

1. Fifective Strength at Star: of Fngagement, 012400 Nuvember

Units EM 0 Total
Division 13,107 425 13,932
Attackments 2,173 111 2,334

Total 15,230 936 16,266

2, Casualties (Battle and Non-Battle), 2 to 13 November ir~lusive

% of Div aad Attchmts
% of Tutal Canualties  Strength as of 012400

Organic Unite EM G Totad in Div and Attchmtn November
Taf Regt (3) 4321 205 4526 91,19 27.82
Div Arty (4 Bn) 67 ? 74 1.52 A5
Enge C Do e T 91 27
\ad lin 6 t 7
Sig Co i t
0Ond Co 1 1
Hen Troop 10 i0 A9 A5
QM Co 2 2
\B* Plat 2 2
Rand 1 1

Subtotal M54 204 403

Attackmeats

‘Tank-liestroyer Bn 76 [} H) 1.65 49
AA Ba 5 2 7 4 04
Task lIa LH 4 102 210 £3

$ ttal 1 10 189
Total 4633 224 4457 100,00 29.85
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TABLE Ai (conlinued)

3. Replacements und Returnees by Day of Batile

Organ ¢ Unita® Attuchmenta®

Uate — REC ST
Eu ]_n EM |0

Nov 2 2
i 3re
1 10 1
5 i 1
6 333 8 13
7 313 1 17 2
8 79 BL]
9 15 i
10 472 9 10 2
1 190 i 5
12 747 29 2
13 124 18 7

Total 3728 1156 56 4

442,33 percent of Division casualtics replaced,
31,75 percent of Attachment cosuslties replaced,

CRGC-T-289

CONFIDEMTIAL




CONFIDENT!AL

Appendix B
ENGAGEMENTS STUDIED

1. 7 to 18 July 1944 - Attack north of Carentan toward Periers, Normandy
4th Division: 23d Regt, Bn 1, 2, 3

The Division experienced a period of hard fighting in a region of hedge-
rows and swamps.

2. 810 12 August 1944 - Mortain, France

30th Division: 117th Regt, Bn 1, 2, 3
119th Regt, Bn 1, 2, 3
120th Regt, Bn 1, 2, 8

The Division, which had just moved into position around the town of
Mortain, was hit by the German counterattack toward Avranches. One battal-
fon, 2d/117th, although surrounded, held its hill positions chroughout the period.

3. 41to 7 September 1944 - Meuse River Crossing

6th Divieion: 38th Regt, Bn 1,2, 8
47*h Rey(, Bn 1, 2, 8
€0th Regt, Bn 1,2, 8
The Division crossed the Meuse River near Dinant and cleaned out the
east bank against heavy German opposition.

4. 410 27 September 1944 - Moselie River Battle in Vicinity of Toul, France

80th Division: 317th Regt, Ba 1,2.3
318th Regt, Bn 1,2, 8
319th Regt, Bn 1, 2, 3

The engagement includes an unsuccessful and & Luccessful attempt to
cross the Moselle itiver and the subsequent reduction of the German forces
on the east banks.

5. 1to 14 November 1944 - Schmidt Campaign

28th Division: 109th Regt, Bn 1,3,3
110th Regt, Bn 1, 2, 3
112th Regt, Bn 1, 2, 8

‘The 28t Division attacked alone in an unsucceguaial ¢ifor. io take the
town of Schinidt in the Huertgen Foresi, Gernany,
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6. 13 to 21 Dacember - Ardonnes
2d Division: 9th Regt, Bn 1, 2, 3

During the first four days the Division v s attacking successfuily to-
ward the Riine, It waa theu hit b the Germun Ardennen offensive. The 18
hours durir.g which the Division held its position while other units withdrew
are considered decisive in preventing a widening of ithe German breakthrough.

7. 8 to 10 January 1945 - Battle of Gead Man’s Ridge, Ardennes Salient
17th Airborne Division: 513 Parachute Regt, Bn 1, 2*

The regiment, with other units, attacked to reduce the Ardennes salient
formed during the German breakthrough in Decembex. It was hit by a power-
ful German counterattack,

* Momiag Reports for Bn 3 incomplete.
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Appendix C

Casuaities at Breakpoints by Individual Bataiion

R s

Comolative Cm:r:r“:“)
cannalties (%) f";d " Casualties (%)
Usit Datz of Day of enguaement | 10 grary of :'.dh.y"::" on day of
(Div/Regt/Ba) { bLre dbnn' oy , on which engagement i "’, hreakpoiat
wa-! coint occurred | o breakpolat ay o
breakpoint
| | CRERENERLERE
Gatty oy 1 {Attack -p [eorganization - Attack)
4/22/4 v July 1944 4 3290 2780 3137 27.08 1451 471
30/117/1st 7 Awg 1944 2 3261 31.04 3261 31,04 3U18 2759
30/117/% 7 Aug 1944 2 2113 99 21,13 990 2060 667
30/119/1st 8 Avg 1944 3 973 303 973 3.0 662 0.00
9/41/1t 6 Sep 1944 3 11.89 8.87 11,59 .87 1.17 8.87
80/318/3d 13 Sep 1944 10 26,00 oS00 1288 1280 1122 1280
80/317/1mt 14 Sep 1944 1 1450 163 8.6l 63 2.8 0,00
80/317/34 14 Sep 1944 11 4190 3700 1506 1536 888 S8
17AB/513/1st 4 Jen 1948 2 3lwé 3111 3L06 3111 304 311
Catogory I (Attack 5 Defense)
4/22/lat 12 July 1944 6 760 5760 18.10 41,33 1.2 8,33
4/22/94 12 July 1944 6 49,50 8100 3123 37.M 778 1079
4/22/8d 14 July 1944 8 31,60 2500 13.01 a2 Llo 000
30/120/1st 7 Aug 1944 2 1374 11,74 1374 11.76 1096 11,76
80/317/1m 6 Sep 1944 3 295 648 295 645 161 000
80/317,/2d 6 Sep 1944 3 5.28 990 L8 990 3.64 6.67
80/317/3d 6 Sep 1944 3 22,87 1832 2287 .8,38 2170 12.5C
80/319/34 6 Sep 1944 3 488 18,74 4m3 1574 151 0.00
80/318/2d 13 Sep 1944 10 %120 1650 452 238 sl 2.8
80/319/34 20 Sep 1944 17 24.00 34,00 14,06 9.98 1048 6.28
80/817/3d 2 Sep 1944 20 73.00 5.10 64 620 397 813
80/318/24 24 Sep 1944 21 5550 28.50 1562 9,76 10,00 9.76
80/318/3d 25 Sep 1944 22 6480 91,50 153 1213 8% 625
20/110/3d 3 Nov 1944 3 19.44 12,65 19.44 1265 787 648
0/109/1at 4 Nov 1944 4 2960 2200 2,20 1973 .02 2.70
2/112/1mt 4 Nov 1944 4 960 600 912 588 300 V.00
28/109/84 6 Nov 1944 6 3560 2880 1466 177 655 606
2/110/1m 6 Nov 1944 6 1800 1780 16. 30 A5 310
B/ 6 Nov 1944 6 19.90 7.0 A4 A87 2.2 4.87
28/110/1st 10 Nov 1944 10 3200 2050 270 o 580 0.00
17AB/813/d 4 Jaa 1948 2 13.22 8.51 13.%2 a.51 1.7 8.51
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(asua'ties at Breakpoints by ludividual Battalion (continued)

Unit
{Div/Regt/Bn)

Date of
breskpoint

Duy of engagemest
on waich
beeakpoint occurred

Cuinulalive
casualtien (%)
from start of
engagoment
to breskyoint

Cumul ative
cusualtios (%)
for & days pree

cuding plne

day of
breakpoint

Lasualtian (%)
on day of
beeakpoint

SRIERERE

i ] o

Category 11l (Defeuse 3 Withdrawn by order)

[ —— Y

#0/318/3d 17 Sep 1944 14 A7.80 6500 927 455 015 3.2
80/317/1st 18 Sep 1044 18 £0.50 37.00 31,49 1741 1754 7.4l
80/315/1st 20 Sep 1944 17 1780 2401 462 323 154 .00
28/110/3d 8 Nov 1944 8 30.50 4280 3.9 30,156 0.27 000
28/112/1st 8 Nov 1944 8 56,50 67.50 43,50 ©0.88 36.R4 38,46
28/112/2d 8 Nov 1944 8 51,20 39.20 30.25 21.88 191 0.0
28/112/3d 8 Nov 1944 8 61.50 67.20 5193 4783 43.14 41.38
28/110/1st 13 Nov 1944 13 63.50 5450 3LB0 3410 10,00 4.7
2/9/1st 18 Dec 1944 6 84.20 620 40.66 30.16 34.66 16,00
2/9/3d 18 Dec 1944 6 49.50 4480 244 2131 342 000
2/9/M 19 Dec 1944 7 5730 1200 681 000 250 0.0
17AB/513/2d 8 Jan 1945 6 59.50 39.00 40,12 28.71 1207  8.57
17AB/513/1at 9 Jan 1948 7 5430 48,20 17,79 13,70 287 0.00
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Net® Casualties at Breakpointa by Individual Bat:alion

Cumulativenet !

Cumulntive net Net

Day of casualties (%) ::';'j:“:}:? cusualtien (%)

Unit Date of oy of engagement | ¢ o\ start of cedin Y lus on day of

(Div/Regt/Ba) | breskpoint bre .:" which engagenent d 8 P‘ berakpoint

point occurrad to beeakpoint sy o
breakpoint
M| o [ em | o [EM | o
Catagory | (Attack & Reorganization 3 Attack)
4/22/M 10 July 1944 4 3247 19.00 30.94 18.97 14,08 5,88
30/117/1st 7 Aug 1944 2 2657 2.9 2657 .59 2621 2759
30/117/24 7 Aug 1944 2 13.80 2.90 13.%0 990 20.22 6.67
30/119/i%t 8 Aug 1944 3 9.37 3.03 937 3.03 6.38 0.00
9/47/1m 6 Sep 1944 3 9.60 -0.62 960 062 1103 8,57
00/318/3d 13 Sep 1944 10 13.60 -1R04 860 V.79 946 12,50
80/317/1st 14 Sep 1944 11 7.50 230 8% 636 43 0.00
80/317/3d 14 Sep 1944 11 7.30 430 1032 ~0.07 8.2 5.88
17AB/813/1st 4Jan (945 2 3.4 3.1 206 3L.11 3048 3111
Category Il (Attack > {letanss)
4/22/1m 12 July 1944 6 19.10 50.60 10.50 34.21 3.16 8.33
4/22/24 12 July 1944 9 24.80 3860 639 2560 778 10.34
4/22/84 14 July 1944 8 1430 1980 437 0.1V -0.54 0.00
30/120/1et 7 Aug 1944 2 1295 1176 1295 11,76 1050 11.76
80/317/1st 6 Sep 1944 3 2.82 6.4, 2,82 6,45 148 0.00
80/317/2 6 Sep 1944 I 4.52 9.9  4.52 9.90 3.03 6.67
80/317/3d 6 Sep 1944 3 21.83 1526 2183 15.26 2118 9.38
80/319/84d 6 Sep 1944 3 397 1874 397 1574 138 0.00
80/318/d 13 Sep 1944 10 8.00 —40.26 —~448 -5 296 2.38
80/319/Md 20 Sep 1944 17 10.50 125 13.69 9.28 10.11 6.25
80/317/3 23 Sep 1944 2 -14.20 6,60 -5.72 3.03 048 3.13
89/818/24 24 Sep 1944 21 14.70 -33.06 V.31 9,76 5.35 9,76
80/318/24 25 Sep 1944 22 13.00 -4.77 428 9.01 4.01 3.
28/10/:¢ 3 Nov 1944 3 13.86 3.10 13.86 .10 2.2 0.09
28/109/ it 4 llov 1v44 4 21.80 7.00 1840 1227 479 0.00
28/112/)r . 4 Nov 1944 4 7.00 280 647 275 00 .13
24/109/% 6 Mav 1944 6 2920 11.20 10.50 277 472 0.00
28/110/1ut 6 Nuv 1944 6 4.50 1450 1181 448 0.4 3.10
28/1310/24 6 No+ 1944 6 12.5¢ =330 2.5y 43T =074 4.87
28/110/1st 10 No. 1v44 10 6.50 14.20 ~2L .. Z3 5.5 0.00
17AB/513/'4 4 Ten 205 2 12.73 8.51 12,13 851 10.68 8.5
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Net? Caasualties at Breakpoints by Individual Battalion (continued)

7 Cumulative net Cumulative net
muiative n casualties (%) et

Day of  gagement casudlties (X) | ¢, 2 days pre- | casuaitices (¥)

il /(l"i‘“ e | lD.:: °,' . o e ‘e'::‘u;:::n:‘ ceding plus en day of

v/Regt/Nn hreakpoin .
! ~ ' p breakpoint wecurned | breukpoint bf::{p:‘inl bmakpoint
| EM | ¢ (M | 0 |EM ]| O
Category ill (Defense & Withdrawn by order)
80/318/3d 17 Sep 1944 i4 630 =690 -9.50 2,57 -6.07 0.00
80/317/1mt 18 Sep 1944 15 38.00 20,00 25.80 13.96 14.91 7.41
80/319/1m 20 Sep 1044 17 6,20 1186 0.63 000 0.19 0.00
28/110/3d A Nov 1944 8 250 33.20 -18.68 30.15 ~0.40 9.00
23/112/2d 8 Nov 1944 8 36,00 3000 3.66 2138 0.69 0.00
Br113d 8 Nov 1944 8 62.00 67,20 489 4783 4192 4138
% TN/ Im 13 Nov 1944 13 0.00 L0 w450 =743 0.67 -33133
2/9/1mt 18 Dec 1944 6 84.20 53.80 4066 3016 J4.56 16.00
2/9/4 18 Dec 1944 6 49.20 4480 2207 2113 3.42 0.00
2/9/24 19 Dec 1944 7 §5.60 530 681 666 260 666
17AB/513/2d 8 Jan 1945 6 86.3¢ 39,00 38.07 23.71 12,07 8.57
17AB/513/1at 9 Jar } 445 7 82.80 4430 1631 10,00 2.87 0.00
28/110/3d R Nov 1944 8 2,50 33.20 -18.68 30.15 -0.40 0.00
28/112/1mt 8 Nov 1944 8 48,70 57,00 39.00 54.82 34.76 3R.46
28/112/2d 8 Nov 1944 8 36,00 30,00 23.66 21.88 _ 0.69 0.00
%Casualtics minus replacemenis
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